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The purpose 01 this journal is to record accurately, 

simply, and interestingly, the tcorld's progress in scien
tific knowledfle and ind1lstrial achievement. 

Our Seventieth Anniversary 

N
OW that the SCIENTIFIC AMERICAN has reached 
the seventieth year of its existence, it seems 
fitting that we should pause and survey the 

progress that has been made by the world during that 
period. To do that most effectively one must transport 
one's self back seventy years-strip one's self of by far 
the greater part of the mechanism which we have come to 
accept as a matter of course. It has been said that the 
civilization and culture of Egypt, of Mesopotamia, five 
thousand years ago, was superior to that of London, 
Paris, or Rome one hundred years ago. Take away all 
the material advantages which have been given to us 
by science and invention and we drop back to a period 
where we have still not learned how to control matter 
and force. 

When the SCIENTIFIC AMERICAN was established we 
had only Davy's arc and electrolysis, Oersted and 
Ampere's revelations in electrodynamics, Daguerre's 
photography, Henry and Faraday's work in in
duction, and ;Toule's mechanical equivalent of heat. 
The telegraph and the reaper had just been 
born. There was no telephone, no motion pic
ture machine, no oil refining industry, no electric 
incandescent lamp, no wireless telegraph, no flying ma
chine or airship, no typewriter, no automobile, no elec
tric railway, no Bessemer steel, no phonograph, no 
passenger elevator, no steam turbine. Why continue 
the list any further? Much of· the transformation which 
has marked the last seventy years has taken place 
within the lives of men still with us. The amazing 
rapidity with which industries have grown and con
veniences multiplied may be attributed to the very na
ture of invention and research. Hardly was one dis
covery made when a vista to a whole series of new 
discoveries is opened, and each of these in turn dis
closed bypaths to still newer fields. So development has 
progressed with the rapidity of wildfire. 

And yet science and invention are young. Because 
they are, the SCIENTIFIC AMERICAN must remain peren
nially youthful. 

What a period of scientific activity we have lived 
through! And yet all that we have witnessed is but a 
mere episode in the evolution that still lies before us. 
What discoveries and inventions we have still to see 
and record! When we think that at the time the SCIEN
TIFIC AMERICAN was started it took three weeks to send 
a message from New York to Liverpool and three 
months to Calcutta, when we think that only yesterday 
we marveled at the application of ether and chloroform 
to surgery, at the feat of telegraphing across the ocean 
without wires, at the bigness of the Panama Canal, at 
the opportunity of viewing the skeleton beneath the 
living flesh with the X-rays, and the spectacle of a man 
Hying in the air swifter than any bird; when we think 
that it has been our privilege not merely to see these 
and many other miracles and to translate them into 
print, so that the wonder of them and the beauty of 
them might strike all men, who can blame us if we con
template our future task with a feeling almost akin to 
awe? We have marveled at the discovery of radium 
and the breaking of the atom Into corpuscles; at the 
tracing of diseases to the mUltiplication of infinitely 
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small living things. Yet if we compare ourselves with 
those who will record the achievements of science a 
century hence, we in this day may seem to have pro
gressed but little beyond the stage when the moon and 
the stars were to mankind but lanterns hung on a great 
tent wall and not separate worlds in infinite space. 

The Greatest Ten Years of Invention 

T
HE most significant event in the annals of 
human achievement was the invention of the 
steam engine. Its introduction divided recorded 

time into two distinctly defined eras, and it may well 
be said that the entire history of man's material en
deavors counts forward or backward from that com
paratively recent event. The jump from manual to 
power operations, which typifies the two eras, was 
nothing short of cataclysmic, and profoundly affected 
ar:;d stirred mankind in all its relations to an extent 
inconceivably greater than any political change or de
cision in battle that is ordinarily cited by the historian 
to mark the beginning of a new epoch. 

As soon after this event as distracted civilization 
could be released from the stifling bondage of incessant 
w3rfare, the problem of applying this mighty agency to 
the needs of man began in earnest-with an energy, 
capacity, and genius never ceasing and never before 
equaled. Thus was inaugurated the age of machinery, 
of invention, of industrialism-an age vitally different 
from all that preceded it and during which the basis 
of society was more completely altered and the economic 
and political structure more fundamentally revolution
ized than in all the preceding Centuries of civilization 
put together. 

Of the ten decades which may be roughly stated to 
cover this notable period of development, not one has 
failed to contribute its' quota toward the sum of great 
inventive achievements. Each and every decade has 
seen the origin of some transcendent act for the ad
vllncement of material civilization. 

The ten years most fraught with aChievement up to 
the invention of the telephone, was the 1840-1850 
period, during which the reaper, vulcanization of rub
ber, sewing machine, and telegraph were perfected. 
These inventions, by far the most notable of the decade, 
were all American and marked the culmination of 
Yankee ingenuity, and it is safe to assert that no other 
people in any equal short span of time can point to a 
record of accomplishments so marvelous and so revo
lutionizing, industrially and socially. 

Tne decade beginning with 1870 was also notable
the telephone, the dynamo, and the arc lamp appeared 
and 'gave the first indications of the coming part elec
tricity was to play in the affairs of mankind. . 

But the ten years beginning with 1880 saw an out
burst of inventive activity that dwarfed all similar 
periods in the history of invention. It seemed that the 
discoveries in things electrical in the last three or four 
years of the previous decade was the signa.! for the 
pent-up genius of the world to let loose. 

The trolley car, which has changed the face of urban 
civilization; the incandescent light with its more power
ful and healthier glow and more adaptable use; the 
automobile, the most distinctive feature of our time; 
the typewriter, the most necessitous instrument in 
modern business; the skyscraper, the delineator of the 
new skyline of American business centers; and the 
cash-register, that ubiquitous instrument and first aid 
to honesty-to pick out the most obvious of the inno
vations that proclaim the age-all of these came into 
being or were first whipped into shape in the ten preg
nant years beginning with 1880. 

Before 1880 electricity was sparingly used-the first 
central station for arc lighting had just been estab
lished in 1879. Its recognition as a source of energy 
for universal lighting, for propulsion, for power, and 
for heating-for all the large and vital uses it could be 
put to-was a matter of speculation, and not one of 
expectedly near realization. No one, even of the wildest 
imaginings, could have dreamed of the transformation 
so close to hand. But before this census period closed 
the electric incandescent lamp was incontestably estab
lished, the trolley car was successfully introduced, the 
central station for power distribution and the polyphase 
motor fer stationary work began to show its revolu
tionizing possibilities, and the first electric furnace was 
put into successful commercial operation. 

All the big problems that were involved in putting 
into service in such large ways of this new and mighty 
servant were first confronted and solved in this par
ticular decade.. In the 80's the generation, transmis
sion, and utilization of current-the dynamo, the trans
former, and motor-were all made practical propositions 
on a large and commercial scale for the first time. The 
trolley car, which drastically changed the aspects of 
things urban and suburban, brought the country to the 
city and spilled the city into the country, increased 
lillld values by the billions; ailili the incandescent lamp, 
which inaugurated clean and safe illumination, intro
duced the central station power house and inspired the 
first great innovations in generation and utilization of 
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electric current; the transformer, that extremeJy simple 
but supreme instrument for making serviceable the 
alternating current-the most easily generated and 
transmittable form of electrical energy; and the induc
tion motor, the eventual driver of most of our mao. 
chinery-all these peaks in electrical progress were 
made in the same decade. 

The most fundamental of all operations are per
formed in the furnace. The profoundest changes of 
nature were caused by heat and the basic processes of 
industry are carried under high temperature conditions. 
Except a new source of energy, it is difficult to con
ceive a new utility of more potency than a novel type 
oi furnace. For the first time in all history, a high 
furnace heat was attained through means not involving 
combustion, when the electric furnace was perfected in 
the latter part of the decade. With the advent of this 
utility, possibilities of heat application were opened up 
that shamed even the dreams of alchemy. There is no 
burning, no smoke or foul gases-resultants of combus
tion. The heat is clean, controllable, and extremely 
high, with the result that it is revolutionizing high tem
perature operations in multitudinous directions, and the 
changes in steel and alloy making and in electro-chem
ical processes are already profound. 

The steam turbine, which is supplanting the recipro
cating engine; the gasoline engine, which made possible 
the motorboat, automobile and aeroplane; the automo
bile itself; the Mergenthaler typesetter and caster; the 
cyanide process, which vies in importance with the 
Bessemer method of making steel and the vulcanization 
of rubber; and electric welding-all of these truly 
epoch-making inventions first saw the light of day in 
this census period. 

The Harvey process for hardening armor plate was 
invented in 1888; smokeless powder a few years earlier; 
the wax phonographic record, which made the phono
graph a practical proposition, came out about the same 
time; Westinghouse's quick-acting brake, which only 
failed to be considered a pioneer invention of the first 
order by a five to four vote of the Supreme Court, was 
another notable addition to the decade; the transparent 
film, which foreshadowed the moving picture; and the 
pneumatic tire, which helped to popularize the bicycle 
and automobile, were prominent contributions of these 
pregnant ten years. 

The half-tone process, the most notable advance in 
the reproductive arts since lithography was eRtablished; 
the Janney type car-coupler, the greatest life-saver ever 
invented; and the centrifugal creamer, which has saved 
the farmers of the civilized world hundreds of millions 
of dollars, were all commercially established during 
this period. 

The Super-battle-cruiser 

T
HAT the leading naval power in the world is 
satisfied that the battle-cruiser has fully vindi
cated the claims of those who were respom;ible 

for its introduction, is proved by the fact that the 
British Admiralty is completing four ships of this type 
in which the elements of speed and gun-fire will be 
carried such a great step in ad vance as to place the 
new ships in a class by themselves. Indeed, if there be 
such a vessel as a super-dreadnought, it is certain that 
these ships should be termed super-battle-cruisers. 

We are reliably informed that this group of ships 
is being rushed to completion, and that the extreme 
features which they will embody in the way of gun-fire 
and high speed were decided upon as the result of ex
perience gained during the present war. They are to 
mount the 15-inch gun, and they are designed to steam 
at a sustained sea speed of 32 knots. The armor pro
tection is to be of moderate thickness, necessarily. Now 
here we have a ship which will have the widest pos
sible range of usefulness outside of the line-of-battle 
engagement between heavily armored dreadnoughts. 
Thus, if the German battle-cruisers should attempt an
other raid on the English coast, the 32-knot ships, if 
they get in touch, could easily overtake and sink them. 
They could catch and sink the fastest of the modern 
scouts; and in any but the calmest weather could round 
up and dispose of a whole fleet of torpedo boat destroy
ers, whatever their speed might be. Also, if their own 
fleet were pursuing a battleship column, they could 
overtake and concentrate on the rearmost ships, thereby 
forcing the enemy to accept engagement-unless, indeed, 
the enemy admiral should leave his rear to shift for 
itself, as was done .by the German battle-cruisers when 
they left the "Bluecher" to its fate in the North Sea 
battle. 

The persistent cutting down by Congress of the pro
grammes of battleship construction submitted by our 
Navy General Board, is responsible for the fact that 
to-day the United States Navy does not include a single 
ship of the battle-cruiser type. If we possessed the bat
tleship strength which the General Board considers 
necessary for the safety of the country, they would 
recommend the creation of a battle-cruiser fleet-indeed, 
we should now have severa] of tl:!ese most ne('eRsftrs 
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